Inhibition of rapamycin-induced Akt phosphorylation by cotylenin A correlates with their synergistic growth inhibition of cancer cells.
Cotylenin A, a plant growth regulator, and rapa-mycin, an inhibitor of the mammalian target of rapamycin, are potent inducers of differentiation in myeloid leukemia cells and also synergistically inhibit the proliferation of several human breast cancer cell lines including MCF-7 in vitro and in vivo. However, the mechanisms of the combined effects of cotylenin A and rapamycin are still unknown. Activated Akt induced by rapamycin has been suggested to attenuate the growth-inhibitory effects of rapamycin, serving as a negative feedback mechanism. In this study, we found that cotylenin A could suppress rapamycin-induced phosphorylation of Akt (Ser473) in MCF-7 cells and lung carcinoma A549 cells and that cotylenin A also enhanced the rapamycin-induced growth inhibition of MCF-7 and A549 cells. ISIR-005 (a synthetic cotylenin A-derivative) was able to enhance rapamycin‑induced growth inhibition and could also markedly inhibit rapamycin-induced phosphorylation of Akt. We also found that the HSP90 inhibitor 17-allylamino-17-demethoxygeldanamycin (17-AAG) or arsenic trioxide (ATO) in combination with rapamycin markedly inhibited the growth of MCF-7 cells and 17-AAG or ATO suppressed rapamycin-induced phosphorylation of Akt. The PI3K inhibitor LY294002 also suppressed rapamycin-induced phosphorylation of Akt and combined treatment showed synergistic growth inhibition of MCF-7 cells. Rapamycin inhibited growth more significantly in Akt siRNA-transfected MCF-7 cells than in control siRNA-transfected MCF-7 cells. These results suggest that the inhibition of rapamycin-induced Akt phosphorylation by cotylenin A correlates with their effective growth inhibition of cancer cells.